The study had provided complete measurement results of the velocity field and the pressure loss of the initial section in the channel of the scaled-up close-packed model of the heat-releasing element cell. It also provides estimates of pressure losses based on the boundary layer calculation and their comparison with the experimental ones. The velocity profile, which is uniform in the initial section, deforms with with the increase of (Figure 2a) . Meanwhile, the thickness of the boundary layer increases, and the nuclear cross section (sector with a uniform velocity profile) is decreasing.
The study had provided complete measurement results of the velocity field and the pressure loss of the initial section in the channel of the scaled-up close-packed model of the heat-releasing element cell. It also provides estimates of pressure losses based on the boundary layer calculation and their comparison with the experimental ones.
In the study of the initial sections, even circular tubes, only a few scientific works have been conducted. The most complete and comprehensive of them were performed by Trubakov Yu.P. (SSC-RF-IPPE) assigned by academician Subbotin V.I.
The experiments were carried out by the authors of this work on a close-packed model of the heat-releasing element cell with the relative lattice spacing = 1, 014.
The initial section of the tube has velocity field deformation along the length. With a soft start of the real liquid into a tube of any vessel, we will have an almost even velocity distribution. Further, a boundary layer appears on the walls of the tube, and in the central part one can observe an inviscid (external in relation to the boundary layer) flow, surrounded by a boundary layer (Fig. 1 ). The velocity profile, which is uniform in the initial section, deforms with with the increase of (Figure 2a) . Meanwhile, the thickness of the boundary layer increases, and the nuclear cross section (sector with a uniform velocity profile) is decreasing. Simultaneously, the flow in the boundary layer is inhibited, and in the core, by the condition of continuity, accelerates. Consequently, transverse velocity components directed from the wall to the axis, that enable the flow of fluid from the boundary layer to the core of the flow, are present in the flow. At ≈ 40 the velocity profile becomes most elongated (i.e., the least full), the velocity on the axis reaches the peak value. In this section, the core of the flow disappears, but the stabilization of the flow
is not yet attained. With further increase of the filling of the velocity profile again increases, the velocity on the axis decreases and at a distance from the input, which is equal to the length of the hydrodynamic initial section (x = l н.г ), the flow becomes stabilized, that is, with the subsequent increase in x / d, the velocity profile remains unchanged. Thus, the velocity at the axis of the tube (V 0 ) first grows, goes through a maximum point, and then slowly decreases, tending to a constant value (V 0 ) ( Figure   2b ) [2] .
The understanding that the pressure losses at the initial section can not be calculated by known formulas for a stabilized turbulent flow is related to the understanding of the velocity field deformation in these sections. With a large elongation of the heat-releasing element ( > 350) an error in pressure losses determination will be negligible. However, for small-sized active zones the error can be up to 50%. And this is especially important in carrying out experiments on scaled-up models, when determining the heat transfer coefficients. The tasks for the experiment were as follows:
1. Calibration of the metering orifice to determine the average velocity in the channel of the cell; The stand includes a channel simulating the channel of the heat-releasing cell.
Pitot tube, a microtubule and micromanometers were used as the primary sensors for measuring pressures.
The scheme of the experimental stand is shown in Fig. 3 . Length of the test section from input to point 4 0,65m
Length of the test section from input to point 5 0,85m
Length of the test section from input to point 6 1,1m
Length of the test section from input to point 7 1,35m
Length of the test section from input to point 8 1,45m
Length of the test section from input to the output 1,5m
Hydraulic diameter of the triangular channel 23,95mm
Wetted perimeter of the triangular channel 180mm
Sectional area of the triangular channel 1078mm 2
Diameter of heat-releasing cell 137,35mm
Step between heat-releasing cells 2mm
Inside tube diameter 26,5mm
Length at which the pressure drop across the circular tube was measured 500mm
Thickness of the triangular channel walls 4mm
Relative grid pitch 1,014
The flow rate in the circular tube was determined by the well-known formula for 
Where a-internal radius of tube; The average velocity in the test channel is based on the pressure drop on the orifice, which was previously tared using formula (1):
The hydraulic channel junction was determined traditionally: from the measured pressure drops and the average velocity in the channel and the subsequent construction of the dependence log Δ ∼ log avg .
According to the calculated coefficient of frictional resistance on the stabilized section of the test channel was the height of the hillock of sand roughness in the approximation of a circular tube with a diameter equal to the hydraulic diameter of the heatreleasing cell. The experimental data of velocity were determined from the condition of the adiabatic process in the gas:
Where: k -ratio of heat capacity at constant pressure and volume; P 0 -stagnation pressure (Pa); P1 -static pressure (Pa), determined from the pressure P 0 ; ρ0 -is the density of air.
Examples of the velocity distribution are shown in Fig. 6 .
Where the length of the test area from the input to point 1 is ∼ 0.2 m;
To point 2 -0.35 m;
To point 3 -0,5 m;
To point 4 -0,65 m;
To point 6 -1,1 m;
To point 9 (channel output) -1.5m.
In the course of the experiment, the velocity distribution was measured at 3 different rates corresponding to pressure drops on the orifice 1. AtomFuture-2017 From the graph it follows that the maximum velocity first increases, then decreases and remains constant until the output of the channel. In comparison with the maximum velocity, the average increase is 22%.
The length of the initial section was determined from the graph. The maximum velocity is at point 4 at x = 65 sm. = 36, 5.
The length of the initial section of the heat-releasing cell channel was 36.5 gauges, which is smaller than the length of the initial section in circular tubes ( ≈ 50).
The measured pressure losses in the initial section for one of the regimes on the heat-releasing cell channel simulator were Δp = 63.7 Pa. According to calculations for a stabilized flow, Δp = 36.67 Pa, which is 42.5% less than the actual pressure loss.
Calculation of pressure losses for the stabilized flow was carried out using the formula for the friction coefficient of the tight packing of heat-releasing elements (x / d < 1.02) [4] .
In addition, the estimated pressure losses are based on an approximate calculation of the turbulent boundary layer on a hydraulically damped plate using the T. Karman integral relation (according to V.F. Droblenkov) [1] . U -boundary-layer velocity; ′ = -velocity change along the boundary-layer;
-wall frictional stress.
Formula (4) takes into account the lateral pressure gradient :
In other words, the factor in front of the bracket takes into account the lateral change in pressure.
When calculating the initial section, the velocity at the boundary layer coincides with the velocity along the axis of the initial section, which increases.
The method was generalized for the case of a rough platinum by VF Droblenkov, when 2 does not depend on the Reynolds number, but only on the local relative coarseness * * / .
The width of the plate was assumed to be equal to the perimeter of the heatreleasing cell. At the same time it turned out that in order the calculations match, the empirical Droblenkov coefficient must be increased approximately 1.3 times and assumed equal to 4,03 ⋅10 −3 . For the frictional stress, the Droblenkov formula in the form could be used: 
